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I. INTRODUCTION
Hebetoxyites are mainly known from Tethyan areas, as 
a relatively scarce component of certain lower Bajo-
cian ammonite assemblages (Buckman 1922, 1924, in 
1909-1930; Fernández-López, 1985, 2011; SandovaL, 
1985; BenShiLi, 1989, 1990; Sadki, 1996; dietze et al., 
2007; Yin, 2010). In addition, Hebetoxyites from north-
eastern Pacific areas have also been figured (WeSter-
mann, 1969, 1992; imLaY, 1973, 1984; taYLor, 1988; 
pouLton et al., 1992). Hebetoxyites are relatively scarce, 
less than 5%, in the Iberian Range and the Catalan Coas-
?al Range (Fig. 1). New field samplings in the Albarracín 
area and the revision of earlier collections provided more 
than one hundred macroconchs and microconchs of this 
genus, collected bed by bed, from the Ovale and Lae­
viuscula zones. 
The primary aim is to focus on the significance and di-
versity of Hebetoxyites at the Iberian carbonate platform 
system, from a taphonomic and palaeobiological view 
point, and identify its palaeobiogeographical and bio-
chronological relevance.
II. PALAEOENVIRONMENTAL AND PALAEO-
BIOGEOGRAPHICAL SETTING
Aalenian and lowermost Bajocian deposits of the Iberian 
Range are commonly represented by condensed sec-
tions with stratigraphical discontinuities (Gómez & 
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Fernández-López, 2006). Taphonomic analysis of 
ammonite fossil-assemblages and taphofacies provide 
significant information on palaeoenvironmental cycles 
developed in the open-marine, carbonate deposits of 
the External Castilian, Aragonese and Tortosa platforms 
(Fernández-López & Gómez, 2004), independently 
tested with data of sequence stratigraphy. Particularly, ta-
phonomic information of the lowermost Bajocian ammo-
nite assemblages include the abundance of reelaborated, 
heterogeneous concretionary internal moulds, isolated 
concretionary body chambers and hollow ammonites, 
bearing traces of abrasion, bioerosion and encrusting 
organisms. These palaeoenvironmental indicators imply 
low rates of sedimentation, punctuated by occasional 
high rates of sediment accumulation, due to sedimentary 
winnowing and bypassing interrupted by storm deposi-
tion in shallow-water marine environments (Fernández-
López, 2011). These taphonomic results corroborate the 
development of an incipient-deepening phase, which 
represents the first episode of a deepening half­cycle of 
third order, in the Castilian Platform during the Bajocian, 
Ovale and Laeviuscula biochrons (Fernández-López, 
1997, 2004, 2011). 
In the Iberian platform system, the distribution of am-
monite shells was taphonomically and ecologically con-
trolled by regional changes of relative sea level. General-
ly, early Bajocian ammonite assemblages of the Castilian 
Platform show a mixing of NW European and Medite-
r?anean elements with some Submediterranean represen-
tatives. Ammonite shell supply occurred preferentially 
from more septentrional epicontinental seas; however, 
the proportion of Mediterranean elements increased du-
?ing the early Bajocian. 
Macroconchs and microconchs of ammonites represent 
distinct taphonomic groups, or taphons, due to their struc-
tural and behaviour differences (Fernández-López, 
2006, 2007). Taphons are integrated by local taphonic 
populations, which can be preserved in particular envi-
ronments. Within early Bajocian ammonite assemblages 
of the Castilian Platform, taphonic populations of type­3 
dominate, whereas type­2 is very scarce and 1 is virtually 
absent. Type­3 populations have unimodal or polymodal, 
asymmetric distribution of size frequencies, with nega-
tive skew and dominant adults, juvenile shells are virtu-
ally absent. Type­1 populations, dominated by juvenile 
shells, indicate eudemic taxa. Generally, autochthonous 
biogenic production of shells is not recognized. Most ear-
ly Bajocian ammonites of the Castilian Platform, domi-
nated by adults are the result of regional necrokinesis or 
local immigration without sustained colonization. Most 
of these lower Bajocian ammonite shells of the Casti-
?ian Platform represent ademic organisms interpreted as 
allochthonous elements arriving at their present location 
by necroplanktic drift from northern, more open marine 
or oceanic areas. In contrast, some genera including He-
betoxyites (Fig. 2) show taphonic populations of type­2, 
comprising monospecific or polyspecific shells with uni-
modal, normal distribution of size­frequencies with dom?-
inant pre­adults and absence of juveniles. Microconchs 
occur in low proportions. Several fragmentary Hebe-
toxyites macroconchs from the Iberian Range indicate 
adult­sizes larger than 200 mm, although H. hebes, H. in-
congruens and H. mouterdei have adult­sizes larger than 
95, 85 and 80 mm respectively. The occurrence of type­2 
populations without evidence of sorting by necroplanktic 
drift or transport indicates autochthonous biogenic pro-
Fig. 1: Location maps. Asterisks indicate the stratigraphical sections cited in text. Black areas represent outcrops of Jurassic deposits, 
with gray areas representing outcrops of Middle Jurassic deposits in the Iberian Range and the Catalan Coastal Range (Spain). 
Dashed lines indicate the province boundaries.
Dimorphism and endemism in Hebetoxyites from the Iberian Range (Spain) 65
duction of shells by miodemic (actively biodispersed) or 
parademic (passively biodispersed), indigenous popu-
lations of Hebetoxyites on the Iberian platform system. 
Immigration and colonization of the eastern margin of 
Iberia by demic Hebetoxyites in the Ovale and Laevius-
cula zones is evidence of a deepening episode, but these 
habitats were epicontinental platforms with neritic envi-
ronments flooded by shallow marine waters.
Hebetoxyites seems pandemic, but species of Hebetoxy?-
tes from the Iberian Range (H. hebes, H. incongruens 
and H. mouterdei) are notably western Tethyan in dis-
tribution. The occurrence of populations inhabiting sha-
l?ow-water marine environments of the Iberian platform 
system is interpreted as being diagnostic criterion of the 
Submediterranean endemic nature of these three early 
Bajocian species. 
III. SYSTEMATICS
Class Cephalopoda Cuvier, 1798
Subclass Ammonoidea Zittel, 1884
Order Ammonitida Zittel, 1884
Suborder Haplocerina Besnosov &
MiChailova, 1983
Superfamily Haploceratoidea Zittel, 1884
Family Hebetoxyitidae BuCkMan, 1924 
Buckman (1924 in 1909-1930) erected the family He-
betoxyitidae to include Hebetoxyites, Kleistoxyites and 
Amblyoxyites. They have discoidal shells, which lack a 
keel, with rounded venter, falcoid ribs and moderately 
complex sutures. The rounded venter and suture­line are 
of lissoceratid style. In Hebetoxyites it is less complex 
than in Lissoceras, but in Amblyoxyites it attains almost 
the complexity of an oppelid. In Hebetoxyitidae, the ribs 
continue across the whorl, whereas in oppelids ribbing is 
irregular with primary ribs divided by secondaries which 
are often confined to the outer part of the flank. Buck-
man (1924 in 1909-1930) considered the phyletic posi-
tion of the Hebetoxyitidae to be after the Lissoceratidae, 
with an origin similar to oppelids.
The Hebetoxyitidae, in particular Hebetoxyites, differ 
from Strigoceratidae by the absence of hollow floored 
Fig. 2: Size­frequency distributions of macroconchs (A) and microconchs (B) of Hebetoxyites from the Iberian Range, including 
macroconchs of Hebetoxyites hebes (C), H. incongruens (D) and H. mouterdei (E). The histograms of taphonic populations are 
plotted in terms of five frequency classes, indicating the proportion of bodychambers, complete shells (with bodychamber and 
phragmocone) and incomplete phragmocones. Note the higher relative abundance of bodychambers in the intermediate classes 
or frequency groups, as diagnostic criterion of taphonic populations of type­2.
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keel, strigation and a simpler suture line characteristic of 
the Oppeliidae (arkeLL, 1950; Sturani, 1971; taYLor, 
1988; dietze et al., 2007; SchWeiGert et al., 2007). He-
betoxyites has been placed in the Strigoceratidae due to its 
falcoid or falcate ribbing and lateral spiral ridge (arkeLL 
et al., 1957; SchindeWoLF, 1963 in 1961-1968; imLaY, 
1964, 1973, 1984; WeStermann, 1969; caLLomon, 
1981; pavia, 1983; Fernández-López, 1985; Sando-
vaL, 1985, 1990; caLLomon & chandLer, 1990; ce-
cca et al., 1991; Sadki, 1996; riouLt et al., 1997; Yin, 
2010). caLLomon (1981) included the Hebetoxyitidae 
as a synonym of Strigoceratidae, but erected a new sub-
family Bradfordiinae, separating the Oppeliinae sensu 
stricto to make two distinct phyletic strands of the Op-
peliidae based, respectively, in Bradfordia and Oppelia. 
dietze et al. (2007) considered Amblyoxyites Buck-
man, Toxamblyites Buckman, Stegoxyites Buckman 
and perhaps Hebetoxyites Buckman to fall somewhere 
between these two phyletic strands, lacking strigation 
and a hollow floored keel characteristic of strigoceratids. 
Hebetoxyites was excluded from the Strigoceratidae and 
included in the Oppeliidae s.l. WeStermann (1969) and 
Fernández-López (1985) concluded that the micro-
conchs of Hebetoxyites were minute, evolute and with 
lateral lappets. The larger macroconchs are involute with 
simple peristome. This hypothesis is examined further 
here. The earliest known Hebetoxyitidae occur in the 
Aalenian, Concavum Zone of north­eastern Pacific areas 
(taYLor, 1988; pouLton et al., 1992) and the latest re-
?resentatives have been referred to the Humphriesianum 
Zone of Tibet (Yin, 2010). The phyletic position of the 
monospecific genus Kleistoxyites from the Discites Zone 
of England (Buckman, 1922 in 1909-1930, pl. 317; 
caLLomon & chandLer, 1990) needs further investi-
gation. The Hebetoxyitidae, based in Hebetoxyites, show 
inner whorls smooth with rounded venter, such as in Li-
s?oceras and Amblyoxyites, but ribbing not projected at 
the venter and the intermediate and outer whorls display 
blunt fastigation. Therefore, within the superfamily Hap-
loceratoidea (zitteL, 1884) of the suborder Haplocerina 
(BeSnoSov & michaiLova, 1983; cf. ShevYrev, 2006; 
paGe, 2008), besides the basal families Lissoceratidae 
(douviLLe, 1885) and Oppeliidae (douviLLe, 1890), the 
family Hebetoxyitidae (Buckman, 1924 in 1909-1930) 
evolved during the late Aalenian and early Bajocian. 
Genus Hebetoxyites BuCkMan, 1924 
Type species: Hebetoxyites hebes Buckman, 1924 in 
1909-1930, by original designation (Buckman, 1924 in 
1909-1930, pl. 475).
Diagnosis: Discoidal shells from small to medium size. 
Shells are compressed to oxycones, with a slight rise of 
the flanks around two­fifths of the whorl height. The um-
bilicus is narrow (U/D= 5­35% in post­juvenile stages; 
Fig. 3), with distinct or raised margin. The whorl section 
is broadest at the lateral ridge, from which ventrally the 
flanks converge gently towards a narrow rounded venter. 
The inner whorls are smooth, with a rounded venter. Mid 
and outer whorls have a blunt fastigate venter, but never 
a keel. The aperture is simple in macroconchs and po-
ssesses lappets in microconchs.
Ribbing is falcoid or falcate, with blunt costae, simple or 
irregularly branched which may become stronger on the 
outer half of the flank. Primaries are bundled at the inner 
flank. The ribbing abuts the venter but is not projected 
Fig. 3: Plots of measurements of Hebetoxyites from the Iberian 
Range. A, external ribs per half whorl (Ne/2) versus 
shell diameter (D). B, whorl­width (W) versus shell 
diameter (D). C, umbilical diameter (U) versus shell 
diameter (D). 
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forward at the periphery and weakens on the outer flank 
through ontogeny. On the adult body chamber the ri-
bbing fades completely or is very feeble. The suture line 
is moderately complex. The ventral lobe is wide, with a 
moderately broad lateral lobe extending beyond the ven-
tral and second lateral lobes. The second lateral saddle is 
higher than the first lateral saddle (Fig. 4). 
Discussion: Adult Hebetoxyites microconchs have a 
tendency to develop elliptical coiling of the last whorl, 
with the body chamber becoming more inflated, the 
whorl height is reduced while the venter becomes more 
rounded. Microconchs with lappets have been suggested 
among specimens from Alaska (WeStermann, 1969, 
1992) and the Iberian Range (Fernández-López, 1985). 
However, the Alaskan adult internal moulds with lappets 
have a more elliptical coiling style than the Iberian speci-
mens, with the umbilical seam egressing almost radially 
before returning to spiral coiling. The Alaskan micro-
conchs referred to this taxon were associated with ma-
croconchs of “Bradfordia? (Praeoppelia) oppeliiformis” 
WeStermann (1969, p. 48) so the possible dimorphism 
between these Alaskan microconchs and macroconchs 
needs further study.
The inner whorls of microconch from the Iberian Range 
have a rounded venter, similar to Protoecotraustes Spath 
(1928 in 1927-1933; type species “P. dundriensis” Spath, 
1928 in 1927-1933) and Microlissoceras Sturani (1971; 
type species “Lissoceras (Microlissoceras) pusillum” 
Sturani, 1971). However, Protoecotraustes develops a 
tabulate venter on the outer whorl and Microlissoceras 
lacks a distinct or raised umbilical margin. Oecotraustes 
WaaGen (1869; type species “O. genicularis” WaaGen, 
1869) has a feeble keeled. The ribbing of Hebetoxyites 
macroconchs has similarities with a number of other 
published taxa, including: Oppelia WaaGen (1869; type 
species “Ammonites subradiatus” J. de c. SoWerBY, 
1823 in SoWerBY & SoWerBY, 1812-1846), Strigoceras 
QuenStedt (1886; type species “Ammonites truellei” 
d’orBiGnY, 1845 in 1842-50), Bradfordia Buckman 
(1910; type species: “B. liomphala” Buckman, 1910, 
pl. 10, figs. 4­5), Amblyoxyites Buckman (1922 in 1909-
1930; type species “A. amblys” Buckman, 1922 in 1909-
1930, TA­IV, pl. 303), Kleistoxyites Buckman (1922 in 
1909-1930; type species “K. protrusus” Buckman, 1922 
in 1909-1930, TA­IV, pl. 317), Liroxyites imLaY (1961; 
type species “Oppelia (Liroxyites) kellumi” imLaY, 
1961), Praeoppelia WeStermann (1969; type species 
“P. oppeliiformis” WeStermann, 1969) or Etropolia 
Sapunov (1971; type species “Harpoceras blumius” de 
GreGorio, 1886). However, Oppelia has a feeble keel 
and complex sutures, with wide first lateral lobe. Strigo-
ceras has strigation on the test, a tall hollow floored keel 
and complex sutures. Bradfordia, Amblyoxyites, Praeo-
ppelia and Etropolia have a rounded venter with ribs pro-
jected or forming blunt chevrons. Kleistoxyites appears 
to be older and has more complex sutures, with narrow 
first lateral lobe and longer ventral lobe. Liroxyites im-
LaY is younger and show complex sutures. 
Distribution: Hebetoxyites appears to be pandemic, 
known in both Tethyan and Pacific areas. Tethyan He-
betoxyites are known from Europe, northern Africa and 
Tibet: England (Buckman, 1924 in 1909-1930; par-
SonS, 1979; donovan et al., 1981; dietze et al., 2007), 
France (riouLt et al., 1997), Iberian Basin (Fernán-
dez-López, 1985, 2011; Fernández-López et al., 1996, 
1999), Apennines (creSta & GaLacz, 1990; cecca et 
Fig. 4: Suture lines of Hebetoxyites from the Iberian Range. Scale bar 1 mm. A, H. hebes, macroconch MT2/325. B, H. hebes, 
microconch MT2d/1206. C, H. hebes, macroconch MT2/353. D, H. incongruens, microconch MT2/366. E, H. incongruens, 
microconch MT2/365. F, H. mouterdei, microconch ON17/1.
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Fig. 5: Hebetoxyites hebes Buckman, 1924 in 1909-1930 [M & m]. Ovale and Laeviuscula zones. Black asterisk marks the last 
septum of the phragmocone. The specimens were whitened with magnesium oxide prior to photography. Scale bar 10 mm. 
A, macroconch 1MT2/315, left side view of incomplete phragmocone. B, macroconch 1MT2/1, ventral and left side views. 
C, macroconch 1MT2/321, right side view. D, macroconch 1MT2/329, right side view. E, macroconch 1MT2/358, right and 
ventral side views. F, macroconch 1MT2/326, right side view. G, macroconch 1MT2/302, left side view. H, macroconch 
1MT2/325, left side view. I, macroconch 1MT2/331, right side view. J, macroconch 1MT2/354, ventral and left side views. K, 
macroconch 2GA21/2, right side view. L, macroconch 1MT2/353, left side view. M, microconch 1MT2/369, right and ventral 
side views. N, microconch 1MT2/370, right and ventral side views. O, microconch 1MT2/372, right side view. P, microconch 
1MT2/367, left side view. Q, microconch 1MT2d/1206, right and ventral side views. R, microconch 1MT2/1205, left side view.
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al., 1991; creSta et al., 1995), Alps (pavia, 1983), Be-
?ic Basin (SandovaL, 1985, 1990; Jiménez et al., 1999; 
SandovaL et al., 2001), Atlas (BenShiLi, 1989, 1990; 
Sadki, 1996) and Tibet (Yin, 2010). In the Pacific areas 
it occurs in Alaska (WeStermann, 1969, 1992; imLaY, 
1984), Western Canada (pouLton et al., 1992) and Or?-
gon (imLaY, 1973; taYLor, 1988).
Hebetoxyites hebes BuCkMan, 1924 [M & m]
Figs. 4A-C, 5A-R, Tabl. 1
1924. Hebetoxyites hebes Buckman, 1909-1930, TA­5, pl. 
475 (holotype).
1924. Hebetoxyites clypeus Buckman, 1909-1930, TA­5, pl. 
496A (holotype)­496B.
1985. Hebetoxyites clypeus Buckman. – Fernández-López, 
p. 153, pl. 14, fig. 1.
Material: 52 specimens from three localities: 2 speci-
mens from Gea de Albarracín (Ovale Zone: 2GA21/2; 
Laeviuscula Zone: 1GA39/1,) 49 specimens from Masa-
da Toyuela (Laeviuscula Zone: 1MT2/1, 7, 9, 12­13, 302, 
314-315, 321, 325-326, 329, 331-338, 341-243, 345, 
347-349, 351-355, 358-359, 361, 367, 369, 370-373, 
1062­1063; upper Laeviuscula Zone: 1MT2d/1205­1206, 
1208; 3MT14/1­2, 4) and 1 specimen from Llaberia­Bco. 
Romulta (Ovale Zone: 36L6/1).
Diagnosis: Macroconch and microconch specimens with 
a minute or narrow umbilicus and distinct or slightly 
raised umbilical margin. The inner flanks are slightly con-
vex. Ribbing is falcoid, simple or irregularly branched, 
with some secondaries on the outer flank. 
Discussion: Iberian collections of this taxonomic group 
are dominated by pre­adults along with several fragmen-
tary specimens indicating adult sizes larger than 95 mm. 
The holotype of H. hebes, lacks elliptical coiling of the 
last whorl and would appear to be a pre­adult of approxi-
mately 70 mm diameter. It came from the Lower White 
Ironshot of Dundry in Avon (England). The syntypes of 
H. clypeus are incomplete phragmocones, from the lower 
part of the Fossil Bed of Sandford Lane near Sherborne 
(England; R. chandLer pers. com.; cf. Buckman, 1893, 
bed 6d.) and the holotype is a specimen in excess of 
200 mm diameter. Specimens of H. clypeus and H. cf. 
hebes were identified in the Iberian Range (Fernández-
López, 1985) and Catalan coastal Range (Fernández-
López et al., 1996, 1999). However, considering their 
similar morphological features and close parallel chro-
nology, H. clypeus is interpreted here as a junior syn-
onym of H. hebes. Some specimens from England identi-
fied as H. hebes (dietze et al., 2007, fig. 7e) and others 
from the Betic Basin identified as H. incongruens (San-
dovaL, 1985, pl. 2, figs. 5­9) with prominent costae and 
a raised umbilical margin, may belong to H. mouterdei. 
Tibetan specimens ascribed to H. cf. hebes (Yin, 2010, 
pl. 5, figs. 5­7) are stout­whorled and probably younger 
than the West Tethyan examples. 
Distribution: H. hebes is the commonest and most wide-
ly distributed species of the genus, characterizing the 
lower Bajocian, Ovale and Laeviuscula zones of En-
gland (Buckman, 1924 in 1909-1930; parSonS, 1979; 
donovan et al., 1981; dietze et al. 2007), Iberian Basin 
(Fernández-López, 1985, 2011; Fernández-López et 
al., 1996, 1999), Betic Basin (SandovaL, 1990; Jiménez 
et al., 1999; SandovaL et al., 2001), Atlas (Sadki, 1996) 
and France (riouLt et al., 1997). 
Hebetoxyites incongruens BuCkMan, 1924 [M & m]
Figs. 4D-E, 6A-J, Tabl. 2
1924. Hebetoxyites incongruens Buckman, 1909-1930, TA­5, 
pl.497 (holotype).
2007. Hebetoxyites incongruens Buckman.– SchWeiGert et 
al., p. 49, fig. 27 (holotype).
Material: 29 specimens from Masada Toyuela (Laevius-
cula Zone: 1MT2/2, 6, 8, 306, 313, 316­318, 320, 322­
324, 328, 330, 339, 344, 350, 356, 357, 360, 365, 368; 
upper Laeviuscula Zone: 1MT2d/366, 1204, 1209­1210, 
1212-1214).
Diagnosis: Macroconchs and microconchs with a minute 
or very narrow umbilicus and distinct umbilical margin 
and inner flank that is flat or slightly convex. The ribbing 
is falcoid, simple or irregularly branched, with numerous 
secondaries on the outer flank. 
Discussion: The Iberian specimens of this taxonomic 
group are dominated by pre­adults and fragmentary spe-
cimens indicating adult­sizes larger than 85 mm diameter. 
The holotype of H. incongruens comes from the Fossil 
Bed of Sandford Lane. It is an incomplete pre­adult of 
size larger than 70 mm diameter. The holotype and Ibe-
rian specimens differ from H. hebes in morphology, by 
being more involute and possessing numerous seconda-
ries on the outer flank.
Distribution: The holotype of H. incongruens, from 
the Fossil Bed of Sandford Lane near Sherborne (En-
gland), probably corresponds to the lower Laeviuscula 
Zone (Buckman, 1924 in 1909-1930; SchWeiGert et 
al., 2007). The species has been collected from the same 
zone of the Betic Basin (SandovaL, 1990) and Atlas 
(Sadki, 1996). The known specimens from the Iberian 
Range also correspond to the Laeviuscula Zone. 
Hebetoxyites mouterdei FernándeZ-lópeZ, 1985
[M & m]
Figs. 4F, 7A-L, 8, Tabl. 3
1985. “Hebetoxyites” mouterdei Fernández-López, p. 155, 
figs. 13­14c, pl. 14, fig. 5A­B (holotype).
1985. Hebetoxyites aff. clypeus Buckman.– Fernández-
López, p. 154, pl. 14, fig. 2A­B.
1985. Hebetoxyites incongruens Buckman.– SandovaL, p. 
106, pl. 2, figs. 5­9.
2007. Hebetoxyites hebes Buckman.– dietze et al., p. 20, fig. 
7e.
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Material: 27 specimens from five localities: 1 specimen 
from Gea de Albarracín (Ovale Zone: 2GA21/1); 21 spe-
cimens from Masada Toyuela (Ovale Zone: 1MT2a/4­5, 
11; Ovale and Laeviuscula zones: 1MT2/301, 303­305, 
307-312, 319, 327, 340, 346, 1042, 1049, 1069, 1211); 
3 specimens from Moscardon (Ovale and Laeviuscula 
zones: M10U50/16, M10U75/9, M12L5/5); 1 specimen 
from Obon (Ovale Zone: ON17/1) and 1 specimen from 
Villel (Laeviuscula Zone: VE1t/1).
Diagnosis: Macroconchs and microconchs. The umbili-
cus is narrow with a raised margin. The inner flanks are 
markedly convex abutting the raised umbilical edge with 
a shallow depression on the most dorsolateral portion of 
the flank. The ribbing is falcoid and simple. Costae are 
prominent and cover the inner and outer areas of the mid 
flank. They are sometimes bundled in pairs on the inner 
flank area.
Discussion: The holotype of H. mouterdei (Figs. 7L and 
8) is an incomplete specimen of a pre­adult, probably a 
microconch, greater than 25 mm diameter. Among the 
Iberian macroconchs of this taxonomic group, pre­adults 
are dominant and several fragmentary specimens indicate 
adult­sizes larger than 80 mm diameter. The Iberian 
specimens differ from H. hebes and H. incongruens 
morphologically in being less compressed, more evolute, 
with a raised umbilical margin and more prominent 
Fig. 6: Hebetoxyites incongruens Buckman, 1924 in 1909-1930 [M & m]. Laeviuscula Zone. Scale bar 10 mm. A, macroconch 
1MT2/356, right side view. B, macroconch 1MT2/322, right side view. C, macroconch 1MT2/318, left side view. D, macroconch 
1MT2d/1212, ventral and left side views. E, macroconch 1MT2/2, left side view. F, macroconch 1MT2/324, left side view. G, 
microconch 1MT2d/1204, ventral and left side views. H, microconch 1MT2/368, right and ventral side views. I, microconch 
1MT2/366, left side view. J, microconch 1MT2/365, right side view.
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Fig. 7: Hebetoxyites mouterdei Fernández-López, 1985 [M & m]. Ovale and Laeviuscula zones. Scale bar 10 mm. A, macroconch 
1MT2/310, left side view. B, macroconch 1MT2/4, ventral and left side views. C, macroconch 1MT2/5, right and ventral side 
views. D, macroconch 1MT2/312, right and ventral side views. E, macroconch 1MT2/311, right side view. F, macroconch 
1MT2/1211, right and ventral side views. G, macroconch 1MT2/301, right and ventral side views. H, macroconch 1MT2/1049, 
right and ventral side views. I, macroconch 1MT2/305, left side view. J, macroconch 1MT2/308, right and ventral side views. 
K, macroconch 1MT2/1069, right side view. L, microconch ON17/1, ventral and left side views of holotype.
Fig. 8: Holotype of Hebetoxyites mouterdei Fernández-
López [m]. Ovale Zone from Obon (Teruel). Ventral 
and left side views, specimen ON17/1. Phosphatic 
internal mould of bodychamber and phragmocone with 
local remains of calcitic pseudomorphic shell. Scale 
bar 10 mm.
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costae. Hebetoxyites snowshoensis taYLor (1988, p. 
135, p. 4, figs. 1­2), from the Discites Zone of Oregon 
has stouter whorls, a broader and more rounded venter 
and weaker ribbing on the outer flank.
Distribution: All the Iberian specimens known of this 
species are reelaborated elements recorded in deposits of 
the Laeviuscula Zone. However, at least some of these 
specimens, including the holotype, probably belong to 
the Ovale Zone. This species is also identified in Laevi-
uscula Zone of the Betic Basin (SandovaL, 1990; Jimé-
nez et al., 1999) and Atlas (Sadki, 1996).
IV. DISCUSSION AND CONCLUSIONS
Three species of Hebetoxyites occur in the lower Bajo-
cian, Ovale and Laeviuscula zones of the Iberian Range: 
H. hebes Buckman, H. incongruens Buckman and H. 
mouterdei Fernández-López. Both dimorphs, macro-
conchs and microconchs, occur as taphonic populations 
of type­2, with dominant pre­adults, due to autochtho-
nous biogenic production of shells by miodemic (active-
ly biodispersed) or parademic (passively biodispersed) 
populations on the Iberian platform system. The occu-
rrence of indigenous populations of these western Tethyan 
species of Hebetoxyites inhabiting shallow-water marine 
environments indicates immigration and colonization by 
Submediterranean taxa. This episode of immigration and 
colonization corresponds with an incipient­deepening 
phase within a deepening half-cycle of third order, in the 
Castilian Platform during the early Bajocian. Therefore, 
in accordance with the terminology presented by WeS-
termann (2001), two regional bio-events controlled 
by changes of relative sea level can be distinguished: 1) 
regional appearance and immigration of Hebetoxyites at 
the Discites/Ovale transition and 2) regional disappea-
rance of the representatives of Hebetoxyites at the Laevi-
uscula/Sauzei transition. 
In conclusion, a chronocline can be recognized, begin-
ning with stout forms of the Ovale Zone, strongly ribbed 
with simple falcoid ribs, narrow umbilicus and raised 
umbilical margin (including H. mouterdei) through inter-
mediate form like H. hebes, the type of the genus, to oxy-
cones of the Laeviuscula Zone with blunt, simple or irre-
gularly branched ribbing, numerous secondaries on the 
outer flank and minute umbilicus with a distinct margin 
(including H. incongruens). This chronocline represents 
a peramorphic outcome of palingenetic evolution and 
provides a basis for biochronology, subzonal division and 
correlation within the Ovale and Laeviuscula zones in the 
Iberian Range (Fig. 9). The lineage origination of Hebe-
toxyites remains unresolved, but Hebetoxyitidae evolved 
in addition to the parallel phyletic groups of Haplocerina, 
Lissoceratidae and Oppeliidae, during the late Aalenian 
and early Bajocian.
ACKNOWLEDGEMENTS
I thank R. B. chandLer (Whyteleafe, England) for pho-
tographs and field information on the occurrence of He-
betoxyites and other Jurassic ammonites. I am grateful 
to the referees, R. B. chandLer and G. pavia (Univ. 
Torino, Italy), for their constructive comments and su-
ggestions which improved the original manuscript. This 
work was supported by the research projects CGL2008­
01273 (MICINN) and CGL2011­23947 (MICINN), and 
grants from the Dirección General de Patrimonio Cul-
tural del Gobierno de Aragón (Nº. Exp. 040/08­2009) 
and the Fundación Conjunto Paleontológico de Teruel-
Dinópolis (2008-2009).
REFERENCES
arkeLL, W.J. (1950) ­ A classification of the Jurassic ammo-
nites. Journal of Paleontology, Lawrence, 24: 354­364.
arkeLL, W.J., B. kummeL & c.W. WriGht (1957) ­ Mesozoic 
Ammonoidea. In: moore, R.C. (Ed.). Treatise on Inverte-
brate Paleontology, Part L, Mollusca 4; Cephalopoda, 
Ammonoidea. Geological Society of America, Boulder & 
The University of Kansas Press, Lawrence: L80­L465.
BenShiLi, k. (1989) ­ Lias­Dogger du Moyen­Atlas plissé 
(Maroc). Sédimentologie, biostratigraphie et évolution 
paléogéographique. Documents des Laboratoires de Géo-
logie, Lyon, 106: 1­106.
BenShiLi, k. (1990) ­ Le Bajocien inférieur du Moyen Atlas 
plissé (Maroc). Memorie descrittive della carta geologica 
d’Italia, Roma, 60: 71-84.
BeSnoSov, n.v. & i.a. michaiLova (1983) ­ The evolution of 
the Jurassic­Cretaceous ammonoids. Doklady Akademii 
Nauk SSSR, Moscow, 269 : 733­737 [in Russian].
BeSnoSov, n.v. & i.a. michaiLova (1991) - Higher taxa of 
the Jurassic and Cretaceous Ammonitida. Paleontological 
Journal, Moscow, 4: 3­18 [in Russian].
Buckman, S.S. (1909-1930) - Yorkshire Type Ammonites (2 
volumes). Welsey and Son, London: 185 p., 163 pl. & Type 
Ammonites (5 volumes), Wheldon and Welsey, London: 
358 p., 883 pl.
Buckman, S.S. (1910) ­ Certain Jurassic (“Inferior Oolite”) 
species of Ammonites and Brachiopoda. Quarterly Jour-
nal of the Geological Society, London, 66: 90­108.
caLLomon, J.h. (1981) - Superfamily Haplocerataceae. In: 
donovan, d.t., J.h. caLLomon & m.k. hoWarth 
Fig. 9: Range chart of the three species of Hebetoxyites 
identified in the Iberian Range from the lower Bajocian, 
Ovale and Laeviuscula zones.
Dimorphism and endemism in Hebetoxyites from the Iberian Range (Spain) 73
(Eds.). Classification of the Jurassic Ammonitina. The Sys-
tematics Association, London, 18:101­155.
caLLomon, J.h. & r.B. chandLer (1990) - A review of the 
ammonite horizons of the Aalenian ­ Lower Bajocian 
Stages in the Middle Jurassic of southern England. Memo-
rie descrittive della Carta geologica d’Italia, Roma, 40: 
85-112.
cecca, F., S. creSta, G. paLLini & m. Santantonio (1991) - 
Il Giurassico Umbro­Marchigiano: progressi nel periodo 
1982­1991 sulla paleontología e biostratigrafia ad ammo-
niti. Riflessi sull’inquadramento. Paleopelagos, Roma, 1: 
83-112.
creSta, S. & a. GaLacz (1990) ­ Mediterranean basal Bajo-
cian ammonite faunas. Examples from Hungary and Italy. 
Memorie descrittive della carta geologica d’Italia, Roma, 
60: 165-198.
creSta, S., G. BaSiLici, a. BuSSoLetti, m.J. comaS, S. eLmi, 
S. Fernández-López, a. Ferreti, a. GoY, m.h. hen-
riQueS, o. käLin, a. Jiménez, G. martínez, J. Sando-
vaL, S. ureta & F. venturi (1995) ­ Relazione sul 
Workshop “Paleontologia e biostratigrafia dei sedimenti 
ammonitiferi toarciano­bajociani in successioni di alto 
morfostrutturale dell’Appennino umbro­marchigiano: 
l’area di Monte Nerone. Correlazioni con altre regioni 
della Tetide occidentale”. (Piobbico, 2-14 agosto 1993). 
Bollettino del Servizio Geologico d’Italia, Roma, 112: 
129-139.
cuvier, G. (1798) - Tableau élémentaire de l’histoire naturelle 
des animaux. Baudouin, Paris: 710 p.
dietze, v., r.B. chandLer & J.h. caLLomon (2007) - The 
Ovale Zone (Lower Bajocian, Middle Jurassic) at Little 
Down Wood (Dundry Hill, Somerset, SW England). Stutt-
garter Beiträge zur Naturkunde, Stuttgart, 368: 1­45.
donovan, d.t., J.h. caLLomon & m.k. hoWarth (1981) - 
Classification of the Jurassic Ammonitina. The Systematics 
Association, London, 18:101­155.
douviLLé, h. (1885) ­ Sur quelques fossiles de la zone à 
Ammonites sowerbyi des environs de Toulon. Bulletin de la 
Société Géologique de France, Paris, 13: 12-44.
douviLLé, H. (1890) ­ Sur la classification des Cératites de la 
Craie. Bulletin de la Société Géologique de France, Paris, 
18: 275-292.
Fernández-López, S. r. (1985) - El Bajociense en la Cordil-
lera Ibérica. Tesis Doctoral, Departamento de Paleontolo-
gía, Universidad Complutense de Madrid, 850 p.
Fernández-López, S. r. (1997) ­ Ammonites, taphonomic 
cycles and stratigraphic cycles in carbonate epicontinental 
platforms. Cuadernos de Geología Ibérica, Madrid, 23: 
95-136.
Fernández-López, S. r. (2004) ­ Diagnóstico paleontológico 
de ciclos paleoambientales en plataformas epicontinen-
tales carbonáticas. Ejemplos del Jurásico Medio de la Cor-
dillera Ibérica. Zona Arqueológica, Madrid, 4: 181­200.
Fernández-López, S. r. (2006) - Taphonomic alteration and 
evolutionary taphonomy. Journal of taphonomy, Madrid, 
4: 111-142.
Fernández-López, S. r. (2007) ­ Ammonoid taphonomy, pal-
aeoenvironments and sequence stratigraphy at the Bajo-
cian/Bathonian boundary on the Bas Auran area (Subalpine 
Basin, SE France). Lethaia, London, 40: 377­391.
Fernández-López, S. r. (2011) - Taphonomic analysis and 
sequence stratigraphy of the Albarracinites beds (lower 
Bajocian, Iberian Range, Spain). An example of shallow 
condensed section. Bulletin de la Société Géologique de 
France, Paris, 182 (5): 405-415.
Fernández-López, S. r. & J.J. Gómez (2004) ­ The Middle 
Jurassic eastern margin of the Iberian platform system 
(eastern Spain). Palaeogeography and biodispersal routes 
of ammonoids. Rivista Italiana di Paleontologia e Strati-
grafia, Milan, 110: 151­162.
Fernández-López, S.r., m. aureLL, F. García JoraL, J.J. 
Gómez, m.h.p. henriQueS, G. martínez, G. meLéndez 
& L.c. Suárez veGa (1996) - El Jurásico Medio de la 
Cuenca Catalana: unidades litoestratigráficas y elementos 
paleogeográficos. Revista Española de Paleontología, 
Madrid, nº extraordinario: 122­139.
Fernández-López, S.r., m. aureLL, F. García JoraL, J.J. 
Gómez, m.h.p. henriQueS, G. martínez, G. meLéndez 
& L.c. Suárez veGa (1999) - La Plataforma de Tortosa 
(Cuenca Catalana) durante el Jurásico Medio: unidades 
litoestratigráficas, paleogeografía y ciclos ambientales. 
Cuadernos de Geología Ibérica, Madrid, 24 (1998): 
185-221.
Gómez, J.J. & S.r. Fernández-López (2006) - The Iberian 
Middle Jurassic carbonate­platform system: Synthesis of 
the palaeogeographic elements of its eastern margin 
(Spain). Palaeogeography, Palaeoclimatology, Palaeoe-
cology, Amsterdam, 236: 190­205.
GreGorio, a. de (1886) ­ Monographie des fossiles de San 
Vigilio du sous­horizon Grappin de Greg. (=zone à Harpo-
ceras murchisonae Sow.; Harpoceras bifrons Brug. etc.). 
Annales de Géologie et de Paléontologie, Palermo, 5: 1-34.
imLaY, R.W. (1961) ­ New genera and subgenera of Jurassic 
(Bajocian) Ammonites from Alaska. Journal of Paleontol-
ogy, Washington, 35: 467-474.
imLaY, R.W. (1964) ­ Middle Bajocian ammonites from the 
Cook Inlet region, Alaska. United States Geological Sur-
vey Professional Paper, Washington, 418: 1- 61.
imLaY, r.W. (1973) ­ Middle Jurassic (Bajocian) Ammonites 
from Eastern Oregon. United States Geological Survey 
Professional Paper, Washington, 756: 1-100.
imLaY, r.W. (1984) ­ Early and Middle Bajocian (Middle 
Jurassic) Ammonites from Southern Alaska. U.S. Geologi-
cal Survey Professional Paper, Washington, 1322: 1-38.
Jiménez, G., J. moreno, G. romero, J. SandovaL, & v. 
triveS (1999) ­ Nuevos datos sobre el Bajociense de la 
serie tipo del Subbético Medio (Cordillera Bética). Geoga-
ceta, Madrid, 26: 91­94.
orBiGnY, a. d’ (1842-1850) - Paléontologie française. Des-
cription zoologique et géologique de tous les animaux mol-
lusques et rayonnes fossiles de France. Terrains oolitiques 
ou jurassiques. Masson, Paris: 642 p.
paGe, k.n. (2008) ­ The evolution and geography of Jurassic 
ammonoids. Proceedings of the Geologists’ Association, 
London, 119: 35­57.
parSonS, c.F. (1979) ­ A stratigraphic revision of the Inferior 
Oolite of Dundry Hill, Bristol. Proceedings of the Geolo-
gists’ Association, London, 90: 133­151.
pavia, G. (1983) - Ammoniti e biostratigrafìa del Baiociano 
inferiore di Digne (Francia SE, Dip. Alpes- Haute- Pro-
vence). Monografie Museo regionaledi Scienze Naturali, 
Torino: 257 p.
pouLton, t.p., r.L. detterman, r.L. haLL, d.L. JoneS, J.a. 
peterSon, p. Smith, d.G. taYLor, h.W. tipper & 
G.e.G.WeStermann (1992) - Part III: Regional geology 
and stratigraphy. 4. Western Canada and United States. In: 
74 S. R. Fernández­López
WeStermann, G.E.G. (Ed). The Jurassic of the Circum-
Pacific. Cambridge University Press, Cambridge: 
300-307.
QuenStedt, F.A. (1886­1887) ­ Die Ammoniten des Schwabi-
schen Jura. II. Der braune Jura. E. Schweizerbart, Stutt-
gart: 441-672, pl. 55-78; 673-815, pl. 79-90. 
riouLt, m., d. contini, S. eLmi & J. GaBiLLY (1997) - Bajo-
cien. Bulletin du Centre de Recherches Elf Exploration 
Production, Mémoires, Pau, 17: 41­53.
Sadki, d. (1996) ­ Le Haut­Atlas central (Maroc), Stratigraphie 
et paléontologie du Lias supérieur et du Dogger inférieur. 
Dynamique du bassin et des peuplements. Documents des 
Laboratoires de Géologie, Lyon, 142: 1­245.
SandovaL, J. (1985) ­ Los Strigoceratidae (Ammonitina) del 
Bajocense de la Zona Subbética (Sur de España). Mediter-
ránea, Alicante, 4: 85­112.
SandovaL, J. (1986) ­ Middle Jurassic Haploceratidae (Ammo-
nitina) from the Subbetic Zone (South Spain). Geobios, 
Lyon, 19: 435­463.
SandovaL, J. (1990) ­ A revision of the Bajocian divisions in 
the Subbetic Domain (southern Spain). Memorie descrit-
tive della carta geologica d’Italia, Roma, 60: 141-162.
SandovaL, J., L. o’doGhertY & J. Guex (2001) ­ Evolution-
ary rates of Jurassic ammonites in relation to sea­level fluc-
tuations. Palaios, Tulsa, 16: 311­335.
Sapunov, I.G. (1971) ­ The Bajocian Ammonite genus Brad-
fordia S. Buckman, 1910 (Oppeliidae) in Bulgaria. Bul-
letin of the Geological Institute, Bulgarian Academy of 
Sciences, Series Paleontology, Sofia, 20: 73­90.
SchindeWoLF, o. h. (1961­1968) ­ Studien zur Stammenge-
schichte der Ammoniten. Abhandlungen der Akademie der 
Wissenschaften und der Literature, Mathematisch­natur-
wissenschaftliche Klasse, Mainz, 1: 1­901. 
SchWeiGert, G., v. dietze, r.B. chandLer & v. mitta 
(2007) ­ Revision of the Middle Jurassic dimorphic ammo-
nite genera Strigoceras/Cadomoceras (Strigoceratidae) 
and related forms. Stuttgarter Beiträge zur Naturkunde, 
Stuttgart, 373: 1­74.
ShevYrev, a.a. (2006) ­ The Cephalopod macrosystem: A his-
torical review, the present state of knowledge, and unsolved 
problems: 3. Classification of Bactritoidea and Ammonoi-
dea. Paleontological Journal, Moscow, 40: 150­161.
SoWerBY, J. & SoWerBY, J. de c. (1812-1846) - The Mineral 
Conchology of Great Britain, London. 1287 p.
Spath, L.F. (1927­1933) ­ Revision of the Jurassic cephalopod 
faunas of Kachh (Cutch). Memoirs of the Geological Sur-
vey of India, Palaeontologia Indica, Calcutta, new series, 
9, 2, pts. 1-6: 945 p.
Sturani, C. (1971) ­ Ammonites and stratigraphy of the 
“Posidonia alpina” beds of the Venetian Alps (Middle 
Jurassic, mainly Bajocian). Memorie degli Istituti di Geo-
logia e Mineralogia dell’Universita di Padova, 28: 1-190.
taYLor, d.G. (1988) ­ Middle Jurassic (late Aalenian and early 
Bajocian) ammonite biochronology of the Snowshoe For-
mation, Oregon. Oregon Geology, 50 (11/12): 123­138.
WaaGen, W. (1869) - Die Formenreihe des Ammonites subra-
diatus. Versuch einer paläontologischen Monographie. In: 
Benecke, E. W. (Ed.). Geognostisch-Paläontologische 
Beiträge, München, 2, 2: 179­256. 
WeStermann, G.e.G. (1969) ­ The ammonite fauna of the Kia-
lagvik Formation at Wide Bay, Alaska Peninsula. Part II. 
Sonninia sowerbyi Zone (Bajocian). Bulletins of American 
Paleontology, Ithaca, 57, No. 255: 1-226.
WeStermann, G.e.G. (1992) - The Jurassic of the Circum-
Pacific. Cambridge, Cambridge University Press, 676 p.
WeStermann, G.e.G. (2001) ­ Modes of extinction, pseudo­
extinction and distribution in Middle Jurassic ammonites: 
terminology. Canadian Journal of Earth Sciences, 38: 
187-195.
Yin, J. (2010) - Jurassic ammonites of Tibet. Geological Pub-
lishing House, Beijing: 247 p.
zitteL, k. a. von. (1884) - Cephalopoda. In: zitteL, k. a. 
von (Ed.). Handbuch der Paläontologie. R. Oldenburg, 
München & Leipzig: 893 p.
Accepted August 1st, 2011
Dimorphism and endemism in Hebetoxyites from the Iberian Range (Spain) 75
Appendix
Abbreviations and measurements for specimens of Hebetoxyites from the Iberian Range. Stratigraphical information is 
indicated by a locality number and section letter: sections 1MT (Masada Toyuela), 1GA and 2GA (Gea de Albarracin), 
36L (Llaberia km 36­Bco. Romulta), M (Moscardon), ON (Obon Norte) and VE (Villel); stratigraphical levels and /n = 
number of specimen. [M] and [m] indicate macroconch and microconch respectively. Measurements are given in mm and 
include maximum shell diameter at which the following measurements were taken (D), whorl­height (H), whorl­height/
diameter ratio (H/D), whorl­width (W), whorl­width/diameter ratio (W/D), umbilical diameter (U), umbilicus/diameter 
ratio (U/D), whorl­width/whorl­height ratio (W/H) and external ribs per half whorl (Ne/2). 
Table 1: Measurements for the specimens of Hebetoxyites hebes Buckman, 1924 [M & m].
Specimen Figure  D H H/D W W/D U U/D W/H Ne/2
1MT2/1 5B [M] 59.0 34.0 57.6% 13.0 22.0% 4.3 7.3% 0.38 28
37.0 22.0 59.5% 9.0 24.3% 4.4 11.9% 0.41 –
1MT2/358 5E [M] 43.0 23.8 55.3% 8.5 19.7% 3.1 7.3% 0.36 26
1MT2/326 5F [M] 41.0 24.6 60.0% 7.8 19.1% 3.0 7.3% 0.32 20
1MT2/325 4A, 5H [M] 39.0 22.7 58.2% 8.7 22.4% 3.7 9.4% 0.38 25
1MT2/7 – [M] 35.0 19.0 54.3% 8.2 23.4% 5.0 14.3% 0.43 27
1GA39/1 – [M] 32.0 17.4 54.4% 6.5 20.3% 4.9 15.3% 0.37 25
1MT2/9 – [M] 32.0 18.6 58.1% 7.5 23.4% 4.0 12.5% 0.40 26
1MT2/333 – [M] 31.0 14.3 46.1% 7.7 24.8% 4.1 13.2% 0.54 20
1MT2/354 5J [M] 26.0 14.0 53.8% 6.1 23.5% 2.8 10.8% 0.44 20
1MT2/369 5M [m] 26.0 11.0 42.3% 4.7 18.1% 5.3 20.4% 0.43 22
1MT2/367 5P [m] 26.0 10.2 39.2% 5.9 22.7% 6.6 25.4% 0.58 17
2GA21/2 5K [M] 25.0 13.4 53.6% 4.9 19.6% 3.8 15.2% 0.37 21
20.0 11.0 55.0% 4.1 20.5% 3.7 18.5% 0.37 20
1MT2/370 5N [m] 25.0 10.7 42.8% 5.0 19.8% 7.1 28.4% 0.46 18
1MT2d/1206 4B,5Q [m] 25.0 10.4 41.6% 4.0 16.0% 7.1 28.4% 0.38 20
1MT2/372 5O [m] 24.6 9.8 39.6% 5.1 20.7% 6.4 26.0% 0.52 18
1MT2/353 4C, 5L [M] 20.0 10.2 51.0% 4.6 23.0% 3.3 16.5% 0.45 13
1MT2/331 5I [M] 20.0 10.2 51.0% 4.6 23.0% 4.1 20.5% 0.45 17
Table 2: Measurements for the specimens of Hebetoxyites incongruens Buckman, 1924 [M & m].
Specimen Figure  D H H/D W W/D U U/D W/H Ne/2
1MT2/328 – [M] 62.0 36.7 59.2% 12.5 20.2% 3.5 5.6% 0.34 26
1MT2d/1212 6D [M] 57.0 34.0 59.6% 12.8 22.5% 3.1 5.4% 0.38 35
1MT2/2 6E [M] 52.3 30.9 59.1% 10.4 19.9% 3.3 6.3% 0.34 29
1MT2/8 – [M] 35.0 19.0 54.3% 7.3 20.9% 3.0 8.6% 0.38 23
23.4 12.3 52.6% 5.3 22.6% 3.0 12.8% 0.43 –
1MT2d/1204 6G [m] 32.0 13.5 42.2% 5.9 5.0% 6.9 21.6% 0.44 29
1MT2/368 6H [m] 31.5 13.9 44.1% 6.1 19.4% 6.5 20.6% 0.44 23
1MT2/365 4D, 6J [m] 26.0 11.1 42.7% 4.6 17.7% 6.4 24.6% 0.41 26
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Table 3: Measurements for the specimens of Hebetoxyites mouterdei Fernandez-Lopez, 1985 [M & m].
Specimen Figure  D H H/D W W/D U U/D W/H Ne/2
1MT2/4 7B [M] 52.0 28.5 54.8% 10.3 19.8% 4.4 8.5% 0.36 21
1MT2/310 7A [M] 51.0 30.0 58.8% 12.0 23.5% 4.5 8.8% 0.40 18
1MT2/5 7C [M] 45.0 24.9 55.3% 9.9 22.0% 6.7 14.9% 0.40 17
1MT2/312 7D [M] 36.0 19.5 54.2% 9.4 26.1% 4.6 12.8% 0.48 18
1MT2/301 7G [M] 35.0 17.7 50.6% 8.8 25.1% 4.4 12.6% 0.50 19
1MT2/1211 7F [M] 34.0 18.3 53.8% 9.4 27.6% 4.6 13.5% 0.51 17
24.0 13.0 54.2% 7.2 30.0% 4.6 19.2% 0.55 16
1MT2/1049 7H [M] 31.0 16.0 51.6% 6.7 21.6% 4.2 13.5% 0.42 –
1MT2/1069 7K [M] 25.0 12.9 51.6% 5.6 22.4% 4.3 17.2% 0.43 15
ON17/1 holotype 4F, 7L [m] 24.0 11.0 45.8% 6.1 25.4% 6.8 28.3% 0.55 17
15.0 6.5 43.3% 4.2 28.0% 4.0 26.7% 0.65 16
1MT2/308 7J [M] 23.0 11.4 49.6% 6.0 26.1% 5.1 22.2% 0.53 15
1MT2/307 – [M] 15.0 6.8 45.3% 3.6 24.0% 4.3 28.7% 0.53 16
